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(54) HEAT SEAL POSITION MEASUREMENT DEVICE FOR PLASTIC FILM

(57) A device for measuring the heat-seal position
of a plastic film (4) being fed in a fixed direction and hav-
ing a heat-seal part (18) where a mesh pattern of micro
protrusions and recesses are provided on its surface. A
light source (23) and an optical sensor (24) are opposed
to the plastic film (4), and a shielding plate (26) is inter-
posed between the optical sensor and the plastic film.
The shielding plate (26) has a small hole or a narrow slit

for passing light. Light is emitted from the light source
(23), light reflected from or passing through the plastic
film (4) is passed through the small hole or narrow slit
of the shielding plate (26) and directed to the optical sen-
sor (24), through which image recognition is performed
using the reflected light. Micro protrusions and recesses
on the surface of the heat-seal part (18) are detected
from the variation of the image, and the heat-seal posi-
tion of the plastic film (4) can be determined.
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Description

Technical field

[0001] The invention relates to an apparatus for de-
tecting heat sealed places of plastic film means.

Background

[0002] For example, in a machine for successively
making plastic bags, it is frequent practice to make plas-
tic film means include heat sealed portions each of
which has a surface minutely rugged to constitute a pat-
tern such as a mesh. The plastic film means is then fed
longitudinally thereof and intermittently, and cut along a
line predetermined at or near the heat sealed portion by
a cutter. In this case, it is required to cut the plastic film
means precisely along a line predetermined at or near
the heat sealed portion thereof. Accordingly, it is desir-
able to detect the heat sealed place of plastic film means
whenever the plastic film means is fed longitudinally
thereof and intermittently. Under the circumstances, the
applicant proposed a new type of apparatus for detect-
ing the heat sealed places of plastic film means, before
this application, as disclosed in Japanese Laid-Open
Patent Publication No. 190,608 of 1999.
[0003] In the apparatus of the publication, a light
source and an optical sensor are opposed to the plastic
film means so that the light source emits light which re-
flects from or permeates through the plastic film means
to be directed to the optical sensor. The reflecting or per-
meating light is deflected by the minutely rugged surface
of heat sealed portion to change the amount of light re-
ceived by the optical sensor, when the heat sealed por-
tion reaches a position at which the apparatus is dis-
posed. As a result, there would appear a wave-shaped
difference in amount of light received by the optical sen-
sor in a direction perpendicular to the direction in which
the plastic film means is fed. The optical sensor then
reads out the minutely rugged surface of heat sealed
portion from the wave of difference to detect the heat
sealed place of the plastic film means. However, to tell
the truth, the apparatus is uncertain to detect the heat
sealed place to be problematic in reliability. This is con-
sidered as a matter due to the relation between the
minutely rugged surface and the amount of light re-
ceived by the optical sensor. Though the reflecting or
permeating light is sure to be deflected by the minutely
rugged surface, the deflected conditions are very com-
plicated. It is therefore considered that the wave-shaped
difference is not always brought into existence in
amount of light received by the optical sensor, even if
the reflecting or permeating light is deflected. In such
the case, the apparatus can not read out the minutely
rugged surface of heat sealed portion from the wave of
difference to detect the heat sealed place of plastic film
means.
[0004] It is therefore an object of the invention to reli-

ably detect the heat sealed places of plastic film.

Disclosure of the invention

[0005] According to the invention, there is provided
an apparatus for detecting heat sealed places of plastic
film means which is fed in a direction. The plastic film
means includes heat sealed portions formed at the heat
sealed places. Each of the heat sealed portions has a
surface minutely rugged to constitute a pattern such as
a mesh. In addition, light source means and an optical
sensor are opposed to the plastic film means. A cover
plate is disposed between the optical sensor and the
plastic film means. The cover plate includes small hole
or narrow slit means through which light passes. The
light source means emits light which reflects from or per-
meates through the plastic film means to be directed to
the optical sensor. The optical sensor image recognizes
the reflecting or permeating light and reads out the
minutely rugged surface of heat sealed portion to detect
the heat sealed place of plastic film means in accord-
ance with a variation of image.
[0006] It is preferable that the light source means
comprises a plurality of light sources spaced from each
other and opposed to the plastic film means.
[0007] It is also preferable that the light sources are
spaced from each other in directions parallel and per-
pendicular to the direction in which the plastic film
means is fed.
[0008] In addition, it is preferable that the small hole
or narrow slit means comprises a plurality of small holes
or narrow slits formed in the cover plate to be spaced
from each other.
[0009] Furthermore, it is preferable that the small
holes or narrow slits are spaced from each other in di-
rections parallel and perpendicular to the direction in
which the plastic film means is fed.
[0010] In a preferred embodiment, the plastic film
means is fed longitudinally thereof and intermittently. In
addition, the plastic film means is heat sealed widthwise
thereof whenever intermittently fed. The optical sensor
then detects the heat sealed place of plastic film means
whenever the plastic film means is intermittently fed. A
cutter is disposed at a position and moved by position
adjustment means to adjust the position of edge of cutter
in a direction parallel to the direction in which the plastic
film means is fed, in response to a detecting signal trans-
mitted from the optical sensor so that the plastic film
means can be cut along a line predetermined at or near
the heat sealed portion thereof by the cutter.
[0011] The plastic film may be heat sealed widthwise
thereof by seal bar means disposed at a position. The
optical sensor then detects the heat sealed place of
plastic film means whenever the plastic film means is
intermittently fed, to adjust the feed length of plastic film
means or the position of heat seal bar means in re-
sponse to a detecting signal transmitted from the optical
sensor so that the plastic film means can be cut the line
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predetermined at or near the heat sealed portion thereof
by a cutter.
[0012] In other embodiment, standing pouches are
made from the plastic film means. Each of the standing
pouches comprises rectangular panel materials which
are superposed into two layers to have bottom and op-
posite side edges. A bottom material is folded into
halves, superposed into two layers and interposed be-
tween the layers of panel material at the bottom edges
thereof. One of the layers of panel material is bottom
sealed with one of the layers of bottom material to in-
clude a bottom sealed portion formed along the bottom
edge of panel material. The other layer of panel material
is bottom sealed with the other layer of bottom material
to include a bottom sealed portion formed along the bot-
tom edge of panel material. The layers of panel material
are cross sealed with each other to include cross sealed
portions formed along the opposite side edges of panel
material. Each of the bottom and cross sealed portions
has the minutely rugged surface. The optical sensor
reads out the minutely rugged surfaces of bottom and
cross sealed portions to judge whether the relation in
place between the bottom and cross sealed portions is
good or no good, whenever the panel and bottom ma-
terials are fed widthwise of the standing pouches and
intermittently after being bottom and cross sealed in a
standing pouch making process.
[0013] It is preferable that each of the bottom sealed
portions includes unsealed portions formed therein.
Each of the unsealed portions has a surface which is
not or barely minutely rugged. In the case, the optical
sensor can judge whether the relation in place between
the bottom and cross sealed portions is good or no good,
in accordance with the place of unsealed portion.
[0014] It is preferable that each of the bottom sealed
portions has a bowl-shaped upper edge. In the case, the
optical sensor can judge whether the relation in place
between the bottom and cross sealed portions is good
or no good, in accordance with the place of bowl-shaped
upper edge.
[0015] It is preferable that punch holes are formed in
the bottom material at intersections between the bottom
and cross sealed portions. The layers of panel material
are partially sealed with each other at the places of
punch holes. The punch holes protrude from the cross
sealed portions to have protruding portions formed on
the opposite sides of the cross sealed portions. Each of
the protruding portions has a surface which is not or
barely minutely rugged. In the case, the optical sensor
can judge whether the relation in place between the
punch holes and the bottom and cross sealed portions
is good or no good, in accordance with the place of pro-
truding portion.
[0016] It is preferable that the cross sealed portions
have center lines along which notches are formed into
the cross sealed portions from the bottom edges of pan-
el material. In the case, the optical sensor can judge
whether the relation in place between the notches and

the bottom and cross sealed portions is good or no good.
[0017] In other embodiment, the optical sensor reads
out the minutely rugged surfaces of bottom and cross
sealed portions to judge whether the relation in place
between the bottom and cross sealed portions is good
or no good, when the standing pouches are fed width-
wise thereof after being made.
[0018] In the embodiment, each of the bottom sealed
portions may include an unsealed portion formed there-
in. In the case, the optical sensor can judge whether the
relation in place between the bottom and cross sealed
portions is good or no good, in accordance with the
place of unsealed portion.
[0019] Each of the bottom sealed portions may have
a bowl-shaped upper edge. In the case, the optical sen-
sor can judge whether the relation in place between the
bottom and cross sealed portions is good or no good, in
accordance with the place of bowl-shaped upper edge.
[0020] Punch holes may be formed in the bottom ma-
terial at intersections between the bottom and cross
sealed portions. The punch holes may protrude from the
cross sealed portions to have protruding portions
formed on the opposite sides of the cross sealed por-
tions. In the case, the optical sensor can judge whether
the relation in place between the punch holes and the
bottom and cross sealed portions is good or no good, in
accordance with the place of protruding portion.
[0021] It is preferable that each of the standing pouch-
es are corner cut at corners between the bottom and
opposite side edges thereof to give an appearance. In
the case, the optical sensor can judge whether the ap-
pearance of corner cutting is good or no good.
[0022] In other embodiment, the optical sensor reads
out the minutely rugged surfaces of cross sealed por-
tions to judge whether the sealed width of cross sealed
portion is good or no good, when the standing pouches
are fed widthwise thereof after being made.

Brief description of the drawings

[0023]

Fig. 1 is a side view of a preferred embodiment of
the invention.
Fig. 2 is a plan view of the plastic film means of Fig.
1.
Fig. 3 is a side view of the apparatus for detecting
the heat sealed place of Fig. 1.
Fig. 4 is a bottom view of the cover plate of Fig. 3.
Fig. 5 is an explanatory view of images obtained by
the optical sensor of Fig. 3.
Fig. 6 is an explanatory view showing the disturbed
images of reflecting lights of Fig. 5.
Fig. 7 is a side view of other embodiment.
Fig. 8 is a bottom view of the cover plate of Fig. 7.
Fig. 9 is a side view of other embodiment.
Fig. 10 is a plan view of other embodiment.
Fig. 11 is an enlarged view of the panel and bottom
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materials of Fig. 10.
Fig. 12 is a plan view of other embodiment.
Fig. 13 is a side view of other embodiment.
Fig. 14 is an explanatory view of images obtained
by the optical sensor of Fig. 13.
Fig. 15 is a bottom view of other embodiment.
Fig. 16 is an explanatory view of images of the em-
bodiment of Fig. 15.
Fig. 17 is a side view of other embodiment.
Fig. 18 is a side view of other embodiment.

The best mode to be carry out the invention

[0024] Referring now to the drawings, Fig. 1 illustrates
an apparatus 2 for detecting heat sealed places accord-
ing to the invention. The apparatus 2 is intended to de-
tect heat sealed places of plastic film means 4 which is
fed in a direction X. In the embodiment, the apparatus
2 is incorporated into a machine for successively making
plastic bags. The plastic film means 4 comprises plastic
films superposed into two layers. The plastic films 4
pass through longitudinal seal bars 6 and cross seal
bars 8 to be directed between a pair of feed rollers 10
which are rotated by a drive motor so that the plastic
films 4 can be fed longitudinally X thereof and intermit-
tently. The longitudinal seal bars 6 and cooling bars 12
are operated by a drive motor so that the plastic films 4
can be heat sealed longitudinally X thereof and cooled
by the cooling bars 12, whenever intermittently fed, to
include heat sealed portions 14 formed therein, as
shown in Fig. 2. The cross seal bars 8 and cooling bars
16 are operated by the drive motor so that the plastic
films 4 can be heat sealed widthwise thereof and cooled
by the cooling bars 16, whenever intermittently fed, to
include heat sealed portions 18 formed at the heat
sealed places. A cutter 20 is then operated by the drive
motor so that the plastic films 4 can be cut along a line
predetermined at or near the heat sealed portion 18 by
the cutter 20, whenever intermittently fed. In the embod-
iment, the plastic films 4 are cut along the center line 21
of heat sealed portion 18, to thereby successively make
plastic bags 22. As to the heat sealed portion 18, the
cross seal bars 8 or the cooling bars 16 include Teflon
sheets or minutely rugged surfaces which are pressed
against the heat sealed portions 18 to make each of the
heat sealed portions 18 have a surface minutely rugged
to constitute a pattern such as a mesh.
[0025] The apparatus 2 includes light source means
23, an optical sensor 24 and a cover plate 26, as shown
in Fig. 3. The light source means 23 and the optical sen-
sor 24 are opposed to the plastic films 4 on the upper
side of the plastic films 4 at a position downstream of
the cross seal bars 8 and the cooling bars 16 and up-
stream of the cutter 20. The cover plate 26 is disposed
between the optical sensor 24 and the plastic films 4.
The optical sensor 24 comprises a CCD camera. The
cover plate 26 includes small hole means 28 through
which light passes, as shown in Fig. 4. Accordingly, the

light source means 23 emits light which reflects from the
plastic films 4 and then passes through the small hole
means 28 to be directed to the optical sensor 24 so that
the optical sensor 24 can image recognize the reflecting
light.
[0026] The light source means 23 comprises a plural-
ity of light sources spaced from each other and opposed
to the plastic films 4 to emit a plurality of lights which
reflect from the plastic film 4 at angles different from
each other and then passes through the small hole
means 28 to be directed to the optical sensor 24 so that
the optical sensor 24 can image recognize them. For
example, two light sources 23 are spaced from each oth-
er in a direction parallel to the direction in which the plas-
tic films 4 are fed. The lights therefore reflect from the
plastic films 4 at angles α and β different from each other
and then passe through the small hole means 28 to be
directed to the optical sensor 24 so that the optical sen-
sor 24 can image recognize them.
[0027] In addition, the small hole means comprises a
plurality of small holes 28 formed in the cover plate 26
to be spaced from each other. For example, four small
holes 28 are formed in the cover plate 26 and spaced
from each other in directions parallel and perpendicular
to the direction in which the plastic films 4 are fed, to be
arranged squarely at a pitch P1 of 5 to 20 mm. Each of
the small holes 28 comprises a circular hole having a
diameter of 0.1 to 5.0 mm. Accordingly, the reflecting
lights pass through four small holes 28 to be directed to
the optical sensor 24. The optical sensor 24 can there-
fore image recognize two reflecting lights 29 per small
hole 28, or eight reflecting lights 29 in total, as shown in
Fig. 5.
[0028] Furthermore, the reflecting lights are deflected
by the minutely rugged surface of heat sealed portion
18 when the plastic films 4 are fed longitudinally X there-
of and the heat sealed portion 18 reaches the position
at which the apparatus 2 is disposed. Accordingly, the
reflecting lights then pass thorough the small holes 28
of cover plate 26 to be directed to the optical sensor 24
so that the images of reflecting lights 29 are remarkably
disturbed and changed, as shown in Fig. 6. The detector
24 can therefore read out the minutely rugged surface
of heat sealed portion 18 to detect the heat sealed place
of plastic films 4 in accordance with a variation of image.
In addition, the optical sensor 24 can image recognize
eight reflecting lights 29 in total, as described above, to
read out the minutely rugged surface of heat sealed por-
tion 18 by any one of the images of reflecting lights 29
remarkably disturbed and changed. The apparatus can
therefore reliably detect the heat sealed places of plastic
films 4 without difficulty.
[0029] In the embodiment, the optical sensor 24 is
spaced from the plastic films 4 at a distance of 200 mm
in view of the diameter of 0.1 to 5.0 mm of each of the
small holes 28. When increasing the distance between
the optical sensor 24 and the plastic films 4, it is prefer-
able to increase the diameters of the small holes 28 in
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proportion to that distance.
[0030] Furthermore, in the embodiment, the plastic
films 4 are heat sealed widthwise thereof whenever in-
termittently fed, as described above. The optical sensor
24 then detects the heat sealed place of plastic films 4
whenever the plastic films 4 are intermittently fed. In ad-
dition, the cutter 20 is disposed at a position and moved
by position adjustment means to adjust the position of
edge of cutter 20 in a direction parallel to the direction
in which the plastic films 4 are fed, in response to a de-
tecting signal transmitted from the optical sensor 24.
The position adjustment means comprises a ball screw
30 threadedly engaged with a frame 32 and connected
to a drive motor 34, the cutter 20 being supported on the
frame 32. The apparatus 2 is connected to a control de-
vice 35 which is connected to the drive motor 34. The
ball screw 30 is therefore rotated by the drive motor 34
driven by the control device 35 so that the cutter 20 and
the frame 32 can be moved in a direction parallel to the
direction X in which the plastic films 4 are fed, to adjust
the position of edge of cutter 20 in response to a detect-
ing signal transmitted from the detector 24 detecting the
heat sealed place, whenever the plastic film 4 are inter-
mittently fed after heat sealed. Accordingly, the plastic
films 4 can then be cut along the line predetermined at
or near the heat sealed portion 18 by the cutter 20.
[0031] The apparatus can therefore cut the plastic
films 4 precisely along the center line 21 of heat sealed
portion 18. As a result, the apparatus can diminish the
sealed width SW of heat sealed portion 18 and therefore
lower the material cost of plastic films 4. It has been
heretofore to select the sealed width SW of heat sealed
portion 18 to be about 10 mm by reason of a difficulty in
cutting the plastic films 4 precisely along the center line
21 of heat sealed portion 18. In contrast, the apparatus
can diminish the sealed width SW of heat sealed portion
18 to be about 5 mm and cut the plastic films 4 precisely
along the center line 21 thereof.
[0032] The apparatus may be arranged to adjust the
feed length of plastic films 4 in response to the detecting
signal transmitted from the optical sensor 24 so that the
plastic films 4 can be cut along the line predetermined
at or near the heat sealed portion 18 thereof by the cutter
20. It may be arranged to adjust the position of cross
seal bars 8 and cooling bars 16 in response to the de-
tecting signal transmitted from the optical sensor 24 so
that the plastic films 4 can be cut along the line prede-
termined at or near the heat sealed portion 18 thereof
by the cutter 20.
[0033] Fig. 7 and Fig. 8 illustrate other embodiment in
which nine small holes 28 are formed in the cover plate
26 and spaced from each other in directions parallel and
perpendicular to the direction X in which the plastic films
4 are fed, to be latticed in three lines at a pitch P1 of 5
to 20 mm. In addition, four light sources 23 are spaced
from each other in directions parallel and perpendicular
to the direction X in which the plastic films 4 are fed, to
be arranged squarely at a pitch P2 which is three times

as large as the pitch P1 of small holes 28.

[0034] In this case, the light sources 23 emit lights
which reflect from the plastic films 4 at angles different
from each other in directions parallel and perpendicular
to the direction X in which the plastic film 4 are fed, and
then pass through the small holes 28 to be directed to
the optical sensor 24. The optical sensors 24 can there-
fore image recognize four reflecting lights per small hole
28, or 36 reflecting lights in total.
[0035] In the embodiment in which the light sources
23 are spaced from each other in directions parallel and
perpendicular to the direction X in which the plastic films
4 are fed, to be arranged squarely, it should therefore
be noted that the number of light sources 23 doubles
the number of reflecting lights which the optical sensors
24 can image recognize, to reliably read out the minutely
rugged surface of heat sealed portion 18 without diffi-
culty. In the embodiment in which the small holes 28 are
spaced from each other in directions parallel and per-
pendicular to the direction X in which the plastic films 4
are fed, to be latticed, it should also be noted that the
number of small holes 28 doubles the number of reflect-
ing lights which the optical sensors 24 can image rec-
ognize, to reliably read out the minutely rugged surface
of heat sealed portion 18 without difficulty. Accordingly,
the apparatus can reliably detect the heat sealed places
of plastic films 4 without difficulty.
[0036] In the embodiment of Fig. 7, the lights reflect
from the plastic films 4 and pass through the small holes
28 of cover plate 26 to be directed to the optical sensor
24 in a direction nearly vertical to the plastic films 4. The
images of reflecting lights are therefore preferably kept
from being disturbed regardless of a certain fluctuation
in height of plastic films 4.
[0037] The cover plate 26 may include not the small
hole means 28 but narrow slit means formed therein so
that light reflects the plastic films 4 and passes through
the narrow slit means to be directed to the optical sensor
24. The optical sensor 24 should image recognize the
reflecting light and read out the minutely rugged surface
of heat sealed portion 18 to detect the heat sealed place
of plastic films 4.
[0038] The light sources 23 and the optical sensor 24
may be opposed to the plastic films 4 not on the upper
side but on the lower side of the plastic films 4. The cover
plate 26 should be disposed between the optical sensor
24 and the plastic films 4. The lights therefore reflect
from the plastic films 4 and pass through the small hole
or narrow slit means 28 to be directed to the optical sen-
sor 24 so as to read out the minutely rugged surface of
heat sealed portion 18 and detect the heat sealed place
of plastic films 4.
[0039] In other embodiment of Fig. 9, the light sources
23 are opposed to the plastic films 4 on one of the op-

P2 = 3 3 P1
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posite sides of the plastic films 4 while the optical sensor
24 is opposed to the plastic films 4 on the other side of
the plastic films 4. The cover plate 26 is disposed be-
tween the optical sensor 24 and the plastic films 4. The
light sources 23 emit the lights which permeate through
the plastic films 4 and pass through the small hole or
narrow slit means 28 to be directed the optical sensor
24. The optical sensor 24 image recognizes the perme-
ating lights and reads out the minutely rugged surface
of heat sealed portion 18 to detect the heat sealed place
of plastic film means 4.
[0040] Fig. 10 illustrates other embodiment in which
standing pouches 36 are made from the plastic films 4.
Each of standing pouches 36 includes rectangular panel
materials 38 which are superposed into two layers to
have bottom edges 40 aligned with each other. A bottom
material 42 is folded into halves, superposed into two
layers and interposed between the layers of panel ma-
terial 38 at the bottom edges 40 thereof. One of the lay-
ers of panel material 38 is bottom sealed with one of the
layers of bottom material 42 to include a bottom sealed
portion 44 formed along the bottom edge 40 of panel
material 38. The other layer of panel material 38 is bot-
tom sealed with the other layer of bottom material 42 to
include a bottom sealed portion 44 formed along the bot-
tom edge 40 of panel material 38. In addition, the layers
of panel material 38 are cross sealed with each other to
include cross sealed portions 48 formed along the op-
posite side edges 46 of panel material 38. The panel
and bottom materials 38 and 42 comprise the plastic
films. Each of the bottom and cross sealed portions 44
and 48 has the minutely rugged surface.
[0041] In a process of making the standing pouches
36, the panel and bottom materials 38 and 42 are bottom
sealed by bottom seal bars and cooled by cooling bars.
In addition, the panel and bottom materials 38 and 42
are cross sealed by cross sealed bars and cooled by
cooling bars. The panel and bottom materials 38 and 42
are then fed widthwise X of the standing pouches 36.
Furthermore, the panel and bottom materials 38 and 42
are cut along the center line of the cross sealed portion
48 so that the opposite side edges 46 can be formed.
The bottom and cross seal bars or the cooling bars in-
clude Teflon sheets or minutely rugged surfaces which
are pressed against the panel materials 38 when bottom
and cross sealed or cooled, to make each of the bottom
and cross sealed portions 44 and 48 have the minutely
rugged surface.
[0042] In this case, the panel and bottom materials 38
and 42 are not always precisely bottom and cross
sealed. The relation in place between the bottom and
cross sealed portions 44 and 48 is therefore not always
good. Under the circumstances, in the embodiment, the
apparatus 2 is arranged similarly to the above embodi-
ments to include the light sources 23, the optical sensor
24 and the cover plate 26 disposed on the upper or lower
side of the panel and bottom materials 38 and 42 when
the panel and bottom materials 38 and 42 are fed width-

wise X of the standing pouches 36 and intermittently af-
ter being bottom and cross sealed in the standing pouch
making process. The optical sensor 24 can therefore
read out the minutely rugged surface of bottom and
cross sealed portions 44 and 48 to judge whether the
relation in place between the bottom and cross sealed
portions 44 and 48 is good or no good. A proper meas-
ure can therefore be taken when the panel and bottom
materials 38 and 42 are not precisely bottom and cross
sealed. For example, a device may be arranged to gen-
erate an alarm sound or light or discharge the panel and
bottom materials 38 and 42.
[0043] In this connection, the cross sealed portion 48
are formed along the opposite side edges 46 to extend
in a direction perpendicular to the direction X in which
the panel and bottom materials 38 and 42 are fed width-
wise of the standing pouches 36. In addition, unlike the
cross sealed portion 48 of standing pouch 36, the non-
sealed portion has a surface which is not minutely rug-
ged so that the images of reflecting lights are not dis-
turbed and changed when the lights reflect from the non-
sealed portion and pass through the small holes 28 of
cover plate 26 to be directed to the optical sensor 24. In
contrast, as to the cross sealed portion 48, the images
of reflecting lights are remarkably disturbed and
changed when the lights reflect from the cross sealed
portion 48 and pass through the small holes 28 of cover
plate 26 to be directed to the optical sensor 24. The op-
tical sensor 24 can therefore detect the cross sealed
portion 48 or the cross sealed place.
[0044] On the other hand, the bottom sealed portions
44 are formed along the bottom edges 40 of panel ma-
terial 38 to extend in a direction parallel to the direction
in which the panel and bottom materials 38 and 42 are
fed. However, in general, each of the bottom sealed por-
tions 44 includes unsealed portions 50 formed therein,
as shown in Fig. 11. Each of the unsealed portions 50
has a surface which is not or barely minutely rugged.
The term "barely minutely rugged" means here to be at
least less minutely rugged than the bottom and cross
sealed portions 44 and 48. In this case, the images of
reflecting lights are remarkably disturbed and changed
when the lights reflect from the bottom sealed portion
44 and pass through the small holes 28 of cover plate
26 to be directed to the optical sensor 24. In contrast,
the images of reflecting lights are not disturbed and
changed when the lights reflect from the unsealed por-
tion 50 and pass through the small holes 28 of cover
plate 26 to be directed to the optical sensor 24. The op-
tical sensor 24 can therefore detect the bottom sealed
portion 44 or the bottom sealed place and judge whether
the relation in place between the bottom and cross
sealed portions 44 and 48 is good or no good, in accord-
ance with the place of unsealed portion 50.
[0045] In the case of standing pouch 36, each of the
bottom sealed portions 44 has a bowl-shaped upper
edge 52 which extends obliquely to the direction in
which the panel and bottom materials 38 and 42 are fed.
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The optical sensor 24 can therefore detect the place of
bowl-shaped upper edge 52 and judge whether the re-
lation in place between the bottom and cross sealed por-
tions 44 and 48 is good or no good, in accordance with
the place of bowl-shaped upper edge 52.
[0046] Furthermore, punch holes 54 are formed in the
bottom material 42 at intersections between the bottom
and cross sealed portions 44 and 48. The layers of panel
material 38 are partially sealed with each other at the
places of punch holes 54. The punch holes 54 protrude
from the cross sealed portions 48 to have protruding
portions 56 formed on the opposite sides of the cross
sealed portions 48. Each of the protruding portions 56
has a surface which is not or barely minutely rugged.
The term "barely minutely rugged" means here to be at
least less minutely rugged than the bottom and cross
sealed portions 44 and 48. The optical sensor 24 can
therefore detect the place of protruding portion 56 and
judge whether the relation in place between the punch
holes 54 and the bottom and cross sealed portions 44
and 48 is good or no good, in accordance with the place
of protruding portion 56.
[0047] It is also usual that the cross sealed portions
48 have center lines along which notches 58 are formed
into the cross sealed portions 48 from the bottom edges
40 of panel material 38. The notches 58 are intended to
make the standing pouches 36 corner cut. The standing
pouches 36 are corner cut at corners between the bot-
tom and opposite side edges 40 and 46 when the panel
and bottom materials 38 and 42 are cut along the center
lines of cross sealed portions 48. In this case, the optical
sensor 24 can detect the places of notches 58 and judge
whether the relation in place between the notches 58
and the bottom and cross sealed portions 44 and 48 is
good or no good.
[0048] The apparatus may be arranged that the opti-
cal sensor 24 reads out the minutely rugged surfaces of
bottom and cross sealed portions 44 and 48 when the
standing pouches 36 are fed widthwise X thereof after
being made, as shown in Fig. 12. The optical sensor 24
can therefore judge whether the relation in place be-
tween the bottom and cross sealed portion is good or
no good, as in the case of the embodiment of Fig. 10.
[0049] In the embodiment of Fig. 12, the apparatus
may be arranged that the optical sensor 24 judges
whether the relation in place between the bottom and
cross sealed portions 44 and 48 is good or no good, in
accordance with the place of unsealed portion 50. The
apparatus may also be arranged that the optical sensor
24 judges whether the relation in place between the
punch holes 54 and the bottom and cross sealed por-
tions 44 and 48 is good or no good, in accordance with
the place of protruding portion 56. In the case of each
of standing pouches 36 corner cut at corners between
the bottom and opposite side edges 40 and 46 thereof
to give an appearance, the apparatus may be arranged
that the optical sensor 24 judges whether the appear-
ance of corner cutting is good or no good.

[0050] In addition, the apparatus may be arranged
that the optical sensor 24 reads out the minutely rugged
surfaces of cross sealed portions 48 to judge whether
the sealed width of cross sealed portion 48 is good or
no good, when the standing pouches 36 are fed width-
wise X thereof after being made.
[0051] In the case of a plurality of light sources 23 op-
posed to the plastic films 4, a plurality of small holes 28
have not always to be formed in the cover plate 26. Even
with a single small holes 28, the number of light sources
23 doubles the number of reflecting lights which the op-
tical sensor 24 can image recognize, to read out the
minutely rugged surface of heat sealed portion 18 in ac-
cordance with the variation of image.
[0052] By contraries, in the case of a plurality of small
holes 28 formed in the cover plate 26, a plurality of light
sources 23 have not always to be opposed to the plastic
films 4. Even with a single light source 23, it emits light
which reflects from or permeates through the plastic
films 4 and passes through the small holes 28 to be di-
rected to the optical sensor 24, as shown in Fig. 13, so
that the number of small holes 28 doubles the number
of reflecting or permeating lights which the optical sen-
sor 24 can image recognize, to read out the minutely
rugged surface of heat sealed portion 18 in accordance
with the variation of image.
[0053] In the embodiment of Fig. 13, the apparatus
includes the same cover plate 26 as that of Fig. 4 in
which four small holes 28 are spaced from each other
in directions parallel and perpendicular to the direction
X in which the plastic films 4 are fed. The apparatus can
therefore image recognize four reflecting or permeating
lights in total. In addition, the images of reflecting or per-
meating lights are remarkably disturbed and changed,
as shown in Fig. 14, when the light reflects from or per-
meates through the minutely rugged surface of heat
sealed portion 18 and passes through the small holes
28 of cover plate 26 to be directed to the optical sensor
24. The apparatus can therefore read out the minutely
rugged surface of heat sealed portion 18 to detect the
heat sealed place of plastic films 4.
[0054] In the case of narrow slit means formed in the
cover plate 26, even with a single light source 23, it emits
light which reflects from or permeates through the plas-
tic films 4 and passes through the narrow slit means of
cover plate 26 to be directed to the optical sensor 24 so
that the optical sensor 24 can image recognize the re-
flecting or permeating light and read out the minutely
rugged surface of heat sealed portion 18 to detect the
heat sealed place of plastic films 4 in accordance with
a variation of image. In the case, it is preferable that the
narrow slit means extends in a direction parallel to the
direction X in which the plastic films 4 are fed.
[0055] In other embodiment of Fig. 15, the narrow slit
means comprises a plurality of narrow slits 60 formed
in the cover plate 26, having a width W and extending
in a direction parallel to the direction X in which the plas-
tic films 4 are fed. The narrow slits 60 are spaced from
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each other in a direction perpendicular to the direction
X in which the plastic films 4 are fed. Accordingly, the
images of reflecting or permeating lights 61 are remark-
ably disturbed and changed, as shown in Fig. 16, when
the light reflects from or permeates through the minutely
rugged surface of heat sealed portion 18 and passes
through the narrow slits 60 of cover plate 26 to be di-
rected to the optical sensor 24. The apparatus can
therefore read out the minutely rugged surface of heat
sealed portion 18 to detect the heat sealed place of plas-
tic films 4.
[0056] In the embodiment, each of the narrow slits 60
have the width W of 0.1 to 5.0 mm. The optical sensor
24 is spaced from the plastic films 4 at a distance of
about 200 mm. When increasing the distance between
the optical sensor 24 and the plastic films 4, it is prefer-
able to increase the width W of each of the narrow slits
60 in proportion to that distance.
[0057] In each of the embodiments described above,
a lens 62 may be disposed between the optical sensor
24 and the cover plate 26 so that the images of reflecting
or permeating lights can be made clear by the lens 62,
as shown in Fig. 17. The cover plate 26 may be disposed
between the optical sensor 24 and the lens 62 so that
the images of reflecting or permeating lights can be
made clear by the lens 62. A lens may be incorporated
into the small holes 28 or the narrow slits 60 of cover
plate 26.

Claims

1. An apparatus for detecting heat sealed places of
plastic film means which is fed in a direction, said
plastic film means including heat sealed portions
formed at the heat sealed places, each of the heat
sealed portions having a surface minutely rugged
to constitute a pattern such as a mesh, said appa-
ratus comprising:

light source means opposed to said plastic film
means;
an optical sensor opposed to said plastic film
means; and
a cover plate disposed between said optical
sensor and said plastic film means, said cover
plate including small hole or narrow slit means
through which light passes, said light source
means emitting light which reflects from or per-
meates through said plastic film means and
then passes through said small hole or narrow
slit means to be directed to said optical sensor,
said optical sensor image recognizing the re-
flecting or permeating light and reading out the
minutely rugged surface of heat sealed portion
to detect the heat sealed place of plastic film
means in accordance with a variation of image.

2. The apparatus as set forth in claim 1 wherein said
light source means comprises a plurality of light
sources spaced from each other and opposed to
said plastic film means.

3. The apparatus as set forth in claim 2 wherein said
light sources are spaced from each other in direc-
tions parallel and perpendicular to the direction in
which said plastic film means is fed.

4. The apparatus as set forth in any one of claims 1 to
3 wherein said small hole or narrow slit means com-
prises a plurality of small holes or narrow slits
formed in said cover plate to be spaced from each
other.

5. The apparatus as set forth in claim 4 wherein said
small holes or narrow slits are spaced from each
other in directions parallel and perpendicular to the
direction in which said plastic film means is fed.

6. The apparatus as set forth in any one of claims 1 to
5 wherein said plastic film means is fed longitudi-
nally thereof and intermittently, said plastic film
means being heat sealed widthwise thereof when-
ever intermittently fed, said optical sensor then de-
tecting the heat sealed place of plastic film means
whenever said plastic film means is intermittently
fed, a cutter being disposed at a position and moved
by position adjustment means to adjust the position
of edge of cutter in a direction parallel to the direc-
tion in which said plastic film means is fed, in re-
sponse to a detecting signal transmitted from said
optical sensor so that said plastic film means can
be cut along a line predetermined at or near the heat
sealed portion thereof by said cutter.

7. The apparatus as set forth in any one of claims 1 to
5 wherein said plastic film means is fed longitudi-
nally thereof and intermittently for a length, said
plastic film means being heat sealed widthwise
thereof by seal bar means disposed at a position
whenever said plastic film means is intermittently
fed, said optical sensor then detecting the heat
sealed place of plastic film means whenever said
plastic film means is intermittently fed, to adjust the
feed length of plastic film means or the position of
heat seal bar means in response to a detecting sig-
nal transmitted from said optical sensor so that said
plastic film means can be cut along a line predeter-
mined at or near the heat sealed portion thereof by
a cutter.

8. The apparatus as set forth in any one of claims 1 to
5 wherein standing pouches are made from said
plastic film means, each of the standing pouches
comprising rectangular panel materials which are
superposed into two layers to have bottom and op-

13 14



EP 1 146 312 A1

9

5

10

15

20

25

30

35

40

45

50

55

posite side edges, a bottom material being folded
into halves, superposed into two layers and inter-
posed between the layers of panel material at the
bottom edges thereof, one of said layers of panel
material being bottom sealed with one of said layers
of bottom material to include a bottom sealed por-
tion formed along the bottom edge of panel materi-
al, the other layer of panel material being bottom
sealed with the other layer of bottom material to in-
clude a bottom sealed portion formed along the bot-
tom edge of panel material, said layers of panel ma-
terial being cross sealed with each other to include
cross sealed portions formed along the opposite
side edges of panel material, each of the bottom
and cross sealed portions having the minutely rug-
ged surface, said optical sensor reading out the
minutely rugged surfaces of bottom and cross
sealed portions to judge whether the relation in
place between the bottom and cross sealed por-
tions is good or no good, whenever said panel and
bottom materials are fed widthwise of the standing
pouches and intermittently after being bottom and
cross sealed in a standing pouch making process.

9. The apparatus as set forth in claim 8 wherein each
of said bottom sealed portions includes unsealed
portions formed therein, each of said unsealed por-
tions having a surface which is not or barely minute-
ly rugged, said optical sensor judging whether the
relation in place between the bottom and cross
sealed portions is good or no good, in accordance
with the place of unsealed portion.

10. The apparatus as set forth in claim 8 wherein each
of said bottom sealed portions has a bowl-shaped
upper edge, said optical sensor judging whether the
relation in place between the bottom and cross
sealed portions is good or no good, in accordance
with the place of bowl-shaped upper edge.

11. The apparatus as set forth in any one of claims 8 to
10 wherein punch holes are formed in said bottom
material at intersections between the bottom and
cross sealed portions, said layers of panel material
being partially sealed with each other at the places
of punch holes, said punch holes protruding from
the cross sealed portions to have protruding por-
tions formed on the opposite sides of the cross
sealed portions, each of the protruding portions
having a surface which is not or barely minutely rug-
ged, said optical sensor judging whether the rela-
tion in place between the punch holes and the bot-
tom and cross sealed portions is good or no good,
in accordance with the place of protruding portion.

12. The apparatus as set forth in any one of claims 8 to
11 wherein said cross sealed portions have center
lines along which notches are formed into the cross

sealed portions from the bottom edges of panel ma-
terial, said optical sensor judging whether the rela-
tion in place between the notches and the bottom
and cross sealed portions is good or no good.

13. The apparatus as set forth in any one of claims 1 to
5 wherein standing pouches are made from said
plastic film means, each of the standing pouches
comprising rectangular panel materials which are
superposed into two layers to have bottom and op-
posite side edges, a bottom material being folded
into halves, superposed into two layers and inter-
posed between the layers of panel material at the
bottom edges thereof, one of said layers of panel
material being bottom sealed with one of said layers
of bottom material to include a bottom sealed por-
tion formed along the bottom edge of panel materi-
al, the other layer of panel material being bottom
sealed with the other layer of bottom material to in-
clude a bottom sealed portion formed along the bot-
tom edge of panel material, said layers of panel ma-
terial being cross sealed with each other to include
cross sealed portions formed along the opposite
side edges of panel material, each of the bottom
and cross sealed portions having the minutely rug-
ged surface, said optical sensor reading out the
minutely rugged surfaces of bottom and cross
sealed portions to judge whether the relation in
place between the bottom and cross sealed por-
tions is good or no good, when said standing pouch-
es are fed widthwise thereof after being made.

14. The apparatus as set forth in claim 13 wherein each
of said bottom sealed portions includes an unsealed
portion formed therein, said unsealed portion hav-
ing a surface which is not or barely minutely rugged,
said optical sensor judging whether the relation in
place between the bottom and cross sealed por-
tions is good or no good, in accordance with the
place of unsealed portion.

15. The apparatus as set forth in claim 13 wherein each
of said bottom sealed portions has a bowl-shaped
upper edge, said optical sensor judging whether the
relation in place between the bottom and cross
sealed portions is good or no good, in accordance
with the place of bowl-shaped upper edge.

16. The apparatus as set forth in any one of claims 13
to 15 wherein punch holes are formed in said bot-
tom material at intersections between the bottom
and cross sealed portions, said layers of panel ma-
terial being partially sealed with each other at the
places of punch holes, said punch holes protruding
from the cross sealed portions to have protruding
portions formed on the opposite sides of the cross
sealed portions, each of the protruding portions
having a surface which is not or barely minutely rug-
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ged, said optical sensor judging whether the rela-
tion in place between the punch holes and the bot-
tom and cross sealed portions is good or no good,
in accordance with the place of protruding portion.

17. The apparatus as set forth in any one of claims 13
to 16 wherein each of said standing pouches are
corner cut at corners between the bottom and op-
posite side edges thereof to give an appearance,
said optical sensor judging whether the appearance
of corner cutting is good or no good.

18. The apparatus as set forth in any one of claims 1 to
5 wherein standing pouches are made from said
plastic film means, each of the standing pouches
comprising rectangular panel materials which are
superposed into two layers to have bottom and op-
posite side edges, a bottom material being folded
into halves, superposed into two layers and inter-
posed between the layers of panel material at the
bottom edges thereof, one of said layers of panel
material being bottom sealed with one of said layers
of bottom material to include a bottom sealed por-
tion formed along the bottom edge of panel materi-
al, the other layer of panel material being bottom
sealed with the other layer of bottom material to in-
clude a bottom sealed portion formed along the bot-
tom edge of panel material, said layers of panel ma-
terial being cross sealed with each other to include
cross sealed portions formed along the opposite
side edges of panel material, each of the bottom
and cross sealed portions having the minutely rug-
ged surface, said optical sensor reading out the
minutely rugged surfaces of cross sealed portions
to judge whether the sealed width of cross sealed
portion is good or no good, when said standing
pouches are fed widthwise thereof after being
made.
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